
Atleft,Dr.BonnySpecker,
anepidemiologistatthe
Universityof Cincinnati
MedicalCenter,holdsanin-
fantwhoiswearingasun-
light-measuringdevice
knownasasolardosimeter.
AspinofffromNASAsolar
celltechnologydeveloped
to providespacecraftpower,
thesolardosimeterplayed
apartinanimportantstudy
conductedlastyearbyDr.
SpeckerandherMedical
Centerassociates,bio-
engineerNeilEdwards,re-
searchassistantSeanLyon
anddirectorof neonatology
Dr.ReginaldTsang.

Thegroupinvestigated
theeffectofsunlightexpo-
sureonmaintainingvitamin
Dstatusin infants.Vitamin
D isderivedfromdietary
sourcesorproducedbythe
skinafterstimulationbyul-
travioletlight.Theeffectof
sunshineonvitaminD is
particularlyimportanttoex-
clusivelybreast-fedinfants
whoarenotreceivingsup-
plements,becausethe
vitaminDcontentof breast
milkis low.

In orderto investigatethe
relationshipbetweensun-
shineexposureandvitamin
D,it wasnecessaryto de-
velopamethodof quantify-
ingsunshineexposurein
infants.Thiswasaccom-
plishedinpartbyaspecifi-
callydesigned"sunshine

diary,"inwhichvolunteer
mothersrecorded--each
dayforaweek--howmany
minutestheinfantwas
outdoorsandwhattype
ofclothingwasworn.

Lookingforawayto dou-
blecheckthediary,engi-
neerNeilEdwardsreadan
articlein theNASApublica-
tion Tech Briefs (see page

127) that described the solar

dosimeter, a miniature inte-

grating light meter originally

developed by Langley Re-

search Center for measuring

accumulated radiation in the

ultraviolet and other regions

of the spectrum.

Biomedical researchers at

the University of Virginia,

conducting long-term stud-

ies to clarify the role of sun-

light in inducing skin can-

cer, expressed a need for a
miniaturized solar dosim-

eter that could be worn by

study participants through-

out a day's activity and pro-
vide data on the amount of

solar radiation to which the

wearer was subjected. Lang-

ley adapted the technology

to the simple, personal-use

dosimeter shown at right

center. The two circular

"eyes" are silicon photovol-
taic detectors that collect in-

cident solar energy after pas-

sage through filters. The

received energy is converted

to electrical signals that are

proportional to the amount
of radiation absorbed. The

electric charge is transmitted

to E-cells that record the

charge by plating silver ions

onto an electrode; on com-

pletion of an activity period,
the total radiation received

by the wearer of the device

can be determined by mea-

suring the time required to

replate the silver. The do-

simeter was used in the

University of Virginia study
and later in another sun-

shine exposure study con-

ducted by Virginia Polytech-
nic Institute and State

University.

The University of Cincin-

nati's Edwards followed up

on the Tech Briefs article by

obtaining from Langley
Research Center a Technical

Support Package that pro-
vided details of the solar do-

simeter's construction and

operation and by conferring

with Langley officials. Satis-

fied that the device was the

answer to its need, the Med-

ical Center sought and re-

ceived a license from NASA,

and Edwards' engineering

group fabricated about 70

units of the dosimeter for

the vitamin D investigation.

The Cincinnati team em-

ployed the basic technology
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butmOdifiedthedosimeter,
makingit tamper-proofby
sealingit,makingit more
durableandmakingit small-
erforeasywearbyinfants.
Atupperright,medicalstu-
dentBill Brazerol,whoas-
sistedtheCincinnatiinvesti-
gatorsin thestudy,displays
theMedicalCenter'sversion
of thedosimeter.Rightbe-
low,anadultwearerofthe
dosimeterisgivenadosage
of ultravioletin alight
chamber,partof anaddi-
tionalMedicalCenterstudy
relatingvitaminD synthesis
to skinpigmentation.

In theCincinnatiinvesti-
gation,readingsfromthe
solardosimetercorrelated
wellwiththesunshinediary
datarecordedbyparticipat-
ingmothers.Thestudypro-

videdconsiderablevaluable
informationonthesunshine
exposure/vitaminDrela-
tionship,includingthefact
thatvitaminDconcentra-
tionsin thebloodof infants
correlateddirectlywiththe
degreeofsunshineexpo-
sure,andthatinfantswere
ableto maintainvitaminD
concentrationswithinnor-
malrangeswithsunshine
exposureofonly30minutes
aweekwhenwearingdia-
persor twohoursaweek
fullyclothed.•
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